The Interaction of the Polyene Antibiotic Amphotericin B with DODAB Aggregates: A Structural Characterization  by Lamy, M. Teresa & Oliveira, Tiago
Wednesday, February 29, 2012 649amonoexponential diffusion decays. Small Angle Neutron Scattering (SANS)
results show a well-ordered lamellar phase in the charged bicelles that was
lacking in the neutral bicelles. We postulate that the absence of charge induces
CHAPSO/DMPC bicelles to adapt a ribbon-like morphology instead of a perfo-
rated lamellar one.
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Amphotericin B (AmB) is widely used in the treatment of systemic fungal in-
fections, despite its toxic effects. Nephrotoxicity, ascribed as the most serious
toxic effect, has been related to the state of aggregation of the antibiotic. In
search of the increase in AmB antifungal activity associated with low toxicity,
several AmB - amphiphilic formulations have been proposed. This work fo-
cuses on the structural characterization of a specific AmB formulation: AmB
associated with sonicated dioctadecyl dimethylammonium bromide (DODAB)
aggregates. Here, it was confirmed that sonicated DODAB dispersion is consti-
tuted by DODAB bicelles, and that monomeric AmB is much more soluble in
bicelles than in DODAB vesicles. A new optical parameter is proposed for the
quantitation of amphiphilic-bound monomeric AmB. With theoretical simula-
tions of the spectra of spin labels incorporated in DODAB bicelles, it was pos-
sible to prove that monomeric AmB binds preferentially to lipids located at the
edges of DODAB bicelles, rigidifying them, and decreasing the polarity of the
region. That special binding of monomeric AmB along the borders of bicelles,
where the lipids are highly disorganized, could be used in the formulation of
other carriers for the antibiotic, including mixtures of natural lipids which
are known to form bicelles.
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Non-steroidal anti-inflammatory drugs (NSAIDs) are the most commonly used
class of drugs for the treatment of inflammation, fever and pain. One of their
major side effects, especially if used chronically, is ulceration and bleeding
of the lower gastrointestinal (GI) tract. It has been reported that NSAIDs cause
surface injury by perturbing the integrity of membranes of the intestinal mucosa
which can be abrogated by phosphatidylcholine (PC). Moreover, it has been
shown that the toxic effect of NSAIDs to the lower gut is related to the presence
of bile acid, suggesting that the mixture, not NSAID alone, constitutes the agent
that destabilizes lower-gut membranes in a COX-independent manner. Several
biochemical studies further indicated that NSAIDs form mixed micelles with
bile salts. NSAIDs may also alter the physiological balance of bile acids and
phospholipids in the lumen of the small intestine. In order to understand the
molecular mechanism by which NSAIDs form mixed micelles with bile salts,
and to understand how NSAID-bile salt interaction might be modulated by
phospholipids, we studied the binary and ternary mixtures of indomethacin
(one of the most commonly used NSAIDs), cholate (a bile salt) and palmitoy-
loleoylphosphatidylcholine (POPC) lipid in a various molar ratios. Initial re-
sults from extensive all-atom molecular dynamics simulations indicate that
the binary mixtures have distinct aggregation behaviors and morphology than
the ternary mixtures, providing clues about the physical basis for the toxicity
of NSAID/Cholic Acid mixtures and how this might be modulated by
phospholipids.
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The ginsenoside is extracted from the ginseng. Most people believe it is good
for health. In the clinical manifestation, it was found the ginsenosides have an-
ticancer, anti-transfer for the tumor and will increase the immunity. However
the mechanism is still not clear. In this paper, we used the x-ray diffraction
method to measure how the Rg3, Rh2 and M1 interact with lipid bilayers.
We found all these different ginsenosides induce the thinning effect, which im-
plies those ginsenosides absorb into interface of lipid bilayers to form a surface
state. Therefore, they can induce the thinning effect. The results are so different
from the cholesterol in lipid bilayers, which inserts into hydrocarbon chain andthen induces the thickening effect. The result shows the position and numbers
of glucose base are main control conditions for thinning effect.
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Vitamin E (a-tocopherol) is the major antioxidant in cell membranes. How
when only present in very low concentration it can protect the comparatively
large amount of polyunsaturated fatty acid (PUFA)-containing phospholipids
that are particularly susceptible to oxidative attack is an unanswered question.
Here we investigate the hypothesis that a-tocopherol laterally segregates
into domains enriched in PUFA-containing phospholipids, thereby amplifying
the concentration of the vitamin in the place where it is most needed. A com-
bination of molecular dynamics (MD) simulations and solid state 2H NMR
spectroscopy is employed to compare the molecular organization of a-tocoph-
erol in 1,2-dipalmitoylphosphatidylcholine (DPPC), 1-stearoyl-2-oleoylphos-
phatidylcholine (SOPC) and 1-stearoyl-2-docosahexaenoylphosphatiylcholine
(SDPC) membranes. Our aim is to ascertain whether the highly disordered en-
vironment within polyunsaturated SDPC is more favorable to incorporation of
a-tocopherol than the more ordered environment within saturated DPPC and
monounsaturated SOPC.
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There is a long standing debate whether general anesthetics act through non-
specific perturbation of bilayer physical properties or through binding to spe-
cific sites within ion channels. In this study, we investigate how a series of liq-
uid general anesthetics impact phase transition temperatures in giant plasma
membrane vesicles (GPMVs) isolated from RBL-2H3 mast cells. We have cho-
sen to use a series of alcohol general anesthetics with a range of chain lengths
that have well characterized membrane partitioning properties and anesthetic
potency. We find that all alcohols investigated lower critical temperatures in
GPMVs. When alcohol concentrations are scaled by anesthetic potency, the
magnitude of depression is equivalent within error. All compounds depress crit-
ical temperatures by 451C when added to vesicles at their anesthetic dose.
This is larger than depressions previously measured for the gel-liquid transition
in vesicles. Since the functional effects of general anesthetic treated cells are
well characterized in the ion channel context, we have chosen to investigate
the effects of alcohols on another signaling pathway thought to be sensitive
to membrane physical properties. RBL cells undergo immune signaling when
IgE antibodies bound to FcεRI receptors are cross-linked with a multivalent an-
tigen, and early signaling steps are sensitive to plasma membrane lipids. We
find that treatment with alcohols general anesthetics disrupts signaling as as-
sayed by measuring de-granulation, a functional output downstream of receptor
activation. Current work is investigating functional outputs at earlier signaling
steps including calcium responses and receptor phosphorylation. We are inves-
tigating receptor mobility and signaling responses in cells treated with alcohol
general anesthetics using super-resolution localization microscopy. By corre-
lating the critical temperature lowering effects of alcohol with cell signaling
events, we hope to better understand how membrane physical properties influ-
ence signaling processes.
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Fibroblast growth factor receptor 3 (FGFR3) is a single pass membrane protein
and a member of the receptor tyrosine kinase (RTK) family of proteins. FGFR3
has three distinct domains: the ligand binding extracellular domain, the cyto-
solic kinase domain, and the transmembrane (TM) domain. Previous work
with the isolated FGFR3 TM domains has shown that it has the ability to
self-dimerize. The TM domain of FGFR3 has two adjacent SmXXXSm motifs
in the sequence, where the Sm residues are Ala374, Ser378 and Gly382. The
SmXXXSm motif has been shown to play an important role in helix- helix
